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1
RESUMING A CONTEXT ON A GROUP OF
ELECTRONIC DEVICES

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present patent document is a continuation of U.S.
patent application Ser. No. 15/452,822, filed Mar. 8, 2017,
entitled “RESUMING A CONTEXT ON A GROUP OF
ELECTRONIC DEVICES”, the disclosure of which is
incorporated herein by reference.

TECHNICAL FIELD

This invention relates generally to electronic devices and,
more specifically, to resuming a context on a group of
electronic devices based on a prior activity of the group
members.

BACKGROUND

The use of electronic devices such as smartphones, tablet
computers, laptop and personal computers has become more
and more pervasive in society, and many users own multiple
such devices. The varied functions that these devices can
perform continue to expand. The expansion often includes
the integration of personal computer technology into other
electronic devices, such as smartphones and tablets. By
utilizing computer technology, users can now have access to
computing functions and resources in multiple devices.
Various applications, such as applications for communicat-
ing and collaborating with others, have been developed and
are being developed for use in these different device types.

SUMMARY

In general, approaches presented herein enable resuming
a context for a group of electronic devices based on a prior
activity of the group members. Specifically, a current con-
text of a user electronic device is collected at a conclusion
of a first collaboration session. One or more participant
electronic devices associated with the user electronic device
are identified, either by being in a same location or virtually
connected. A current context of each of the identified par-
ticipant electronic devices is collected. The context of the
user electronic device and each of the participant electronic
devices are stored in a context database. The current context
of the user electronic device and each of the participant
electronic devices are resumed at a beginning of a second
collaboration session when the user electronic device is
resumed (e.g., powered on or brought out of “sleep” mode).

One aspect of the present invention includes a computer-
implemented method resuming a group context, comprising:
collecting, at a conclusion of a first collaboration session, a
current context of a user electronic device; identifying an
participant electronic device that is associated with the user
electronic device; collecting a current context of the partici-
pant electronic device; storing, as metadata, the current
context of the user electronic device and the participant
electronic device; identifying, at a beginning of a second
collaboration session, the participant electronic device when
the user electronic device is resumed; and resuming, based
on the metadata, the current context of the user electronic
device and the participant electronic device, wherein resum-
ing includes closing any applications on the user electronic
device that are not associated with the current context of the
user electronic device and closing any applications on the
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participant electronic device that are not associated with the
current context of the participant electronic device.

Another aspect of the present invention includes a com-
puter program product for resuming a group context, and
program instructions stored on the computer readable stor-
age device, to: collect, at a conclusion of a first collaboration
session, a current context of a user electronic device; iden-
tify a participant electronic device that is associated with the
user electronic device; collect a current context of the
participant electronic device; store, as metadata, the current
context of the user electronic device and the participant
electronic device; identify, at a beginning of a second
collaboration session, the participant electronic device when
the user electronic device is resumed; and resume, based on
the metadata, the current context of the user electronic
device and the participant electronic device, wherein the step
to resume includes closing any applications on the user
electronic device that are not associated with the current
context of the user electronic device and closing any appli-
cations on the participant electronic device that are not
associated with the current context of the participant elec-
tronic device.

Yet another aspect of the present invention includes a
computer system for resuming a group context, the com-
puter system comprising: a memory medium comprising
program instructions; a bus coupled to the memory medium;
and a processor for executing the program instructions, the
instructions causing the system to: collect, at a conclusion of
a first collaboration session, a current context of a user
electronic device; identify a participant electronic device
that is associated with the user electronic device; collect a
current context of the participant electronic device; store, as
metadata, the current context of the user electronic device
and the participant electronic device; identity, at a beginning
of a second collaboration session, the participant electronic
device when the user electronic device is resumed; and
resume, based on the metadata, the current context of the
user electronic device and the participant electronic device,
wherein the step to resume includes closing any applications
on the user electronic device that are not associated with the
current context of the user electronic device and closing any
applications on the participant electronic device that are not
associated with the current context of the participant elec-
tronic device.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

These and other features of this invention will be more
readily understood from the following detailed description
of the various aspects of the invention taken in conjunction
with the accompanying drawings in which:

FIG. 1 shows an architecture 10 in which the invention
may be implemented according to illustrative embodiments;

FIG. 2 shows a schematic diagram 200 illustrating an
exemplary environment for implementation according to
illustrative embodiments;

FIG. 3 shows a first collaboration session 300 among
group members according to illustrative embodiments; and

FIG. 4 shows a process flowchart for resuming a context
for a group of electronic devices based on a prior activity of
the group members according to illustrative embodiments.

The drawings are not necessarily to scale. The drawings
are merely representations, not intended to portray specific
parameters of the invention. The drawings are intended to
depict only typical embodiments of the invention, and



US 10,547,465 B2

3

therefore should not be considered as limiting in scope. In
the drawings, like numbering represents like elements.

DETAILED DESCRIPTION

Ilustrative embodiments will now be described more
fully herein with reference to the accompanying drawings, in
which illustrative embodiments are shown. It will be appre-
ciated that this disclosure may be embodied in many differ-
ent forms and should not be construed as limited to the
illustrative embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete and will fully convey the scope of
this disclosure to those skilled in the art.

Furthermore, the terminology used herein is for the pur-
pose of describing particular embodiments only and is not
intended to be limiting of this disclosure. As used herein, the
singular forms “a”, “an”, and “the” are intended to include
the plural forms as well, unless the context clearly indicates
otherwise. Furthermore, the use of the terms “a”, “an”, etc.,
do not denote a limitation of quantity, but rather denote the
presence of at least one of the referenced items. Further-
more, similar elements in different figures may be assigned
similar element numbers. It will be further understood that
the terms “comprises” and/or “comprising”, or “includes”
and/or “including”, when used in this specification, specify
the presence of stated features, regions, integers, steps,
operations, elements, and/or components, but do not pre-
clude the presence or addition of one or more other features,
regions, integers, steps, operations, elements, components,
and/or groups thereof.

Unless specifically stated otherwise, it may be appreciated
that terms such as “processing”, “detecting”, “determining”,
“evaluating”, “receiving”, or the like, refer to the action
and/or processes of a computer or computing system, or
similar electronic data center device, that manipulates and/or
transforms data represented as physical quantities (e.g.,
electronic) within the computing system’s registers and/or
memories into other data similarly represented as physical
quantities within the computing system’s memories, regis-
ters or other such information storage, transmission, or
viewing devices. The embodiments are not limited in this
context.

As stated above, embodiments of the present invention
enable resuming a context for a group of electronic devices
based on a prior activity of the group members. Specifically,
a current context of a user electronic device is collected at
a conclusion of a first collaboration session. One or more
participant electronic devices associated with the user elec-
tronic device are identified, either by being in a same
location or virtually connected. A current context of each of
the identified participant electronic devices is collected. The
context of the user electronic device and each of the par-
ticipant electronic devices are stored in a context database.
The current context of the user electronic device and each of
the participant electronic devices are resumed at a beginning
of a second collaboration session when the user electronic
device is resumed (e.g., powered on or brought out of
“sleep” mode).

Electronic communications devices such as smartphones,
tablets, and laptops have become ubiquitous in society and
some users own several such devices. Peer-to-peer (P2P)
networking and so-called wireless personal area networks
(e.g., WPANs or PANs) may be established between devices
using various wireless connectivity capabilities such as
Bluetooth®, Wireless USB, ZigBee, or other technologies,
etc. Such networks enable device connectivity and can allow
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a user to seamlessly access content on different devices. For
example, a user may begin reading an electronic version of
a printed book (i.e., e-book) on a smartphone using a reader
application. If the user owns a laptop, the user may at some
time want to switch to using the laptop to continue reading
the book with the same reader application also installed on
the laptop, or some other convenient device. Book collec-
tions including highlights, notes, and bookmarks may be
synched across all of a user’s devices to enable a user to pick
up on one device where she left off reading on another
device. Although this allows a user to switch among multiple
devices for a single application, one or more manual steps
may be necessary to utilize a bookmark that has been
previously saved. However, in this example, the second
device is not aware of what the user was formerly doing on
the first device, and intelligently determine what the
resumed context should be on the second device, or a group
of devices when a group of users meet again.

The inventors of the invention described herein have
recognized certain deficiencies in known methods for
resuming a context for a group of electronic devices based
on a prior activity of the group members. While it is useful
for a single user to resume a context (e.g., a reader appli-
cation) manually on a different device, it would increase the
productivity of a group of individuals to have the ability to
meet and set one context and, when the same group of
individuals meet a later time, the group of devices can
automatically alert the individuals to switch to the prior
context. This can save individuals from having to remember
where the previous activities were paused and from requir-
ing them to manually launch the previous activities. The
group of devices may or may not be the same as the devices
used during the prior meeting. For example, one person may
have switched from a laptop to a smartphone, while the
others in the group have the same device as earlier. This
would allow the group to immediately pick up and continue
where the prior meeting left off. The approaches described
herein provide a seamless way for resuming a context for a
group of electronic devices based on a prior activity of the
group members.

Referring now to FIG. 1, a computerized implementation
10 of an embodiment for resuming a context for a group of
electronic devices based on a prior activity of the group
members will be shown and described. Computerized imple-
mentation 10 is only one example of a suitable implemen-
tation and is not intended to suggest any limitation as to the
scope of use or functionality of embodiments of the inven-
tion described herein. Regardless, computerized implemen-
tation 10 is capable of being implemented and/or performing
any of the functionality set forth hereinabove.

In computerized implementation 10, there is a computer
system/server 12, which is operational with numerous other
general purpose or special purpose computing system envi-
ronments or configurations. Examples of well-known com-
puting systems, environments, and/or configurations that
may be suitable for use with computer system/server 12
include, but are not limited to, personal computer systems,
server computer systems, thin clients, thick clients, hand-
held or laptop devices, multiprocessor systems, micropro-
cessor-based systems, set top boxes, programmable con-
sumer electronics, network PCs, minicomputer systems,
mainframe computer systems, and distributed cloud com-
puting environments that include any of the above systems
or devices, and the like.

This is intended to demonstrate, among other things, that
the present invention could be implemented within a net-
work environment (e.g., the Internet, a wide area network
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(WAN), a local area network (LAN), a virtual private
network (VPN), etc.), a cloud computing environment, a
cellular network, or on a stand-alone computer system.
Communication throughout the network can occur via any
combination of various types of communication links. For
example, the communication links can comprise addressable
connections that may utilize any combination of wired
and/or wireless transmission methods. Where communica-
tions occur via the Internet, connectivity could be provided
by conventional TCP/IP sockets-based protocol, and an
Internet service provider could be used to establish connec-
tivity to the Internet. Still yet, computer systen/server 12 is
intended to demonstrate that some or all of the components
of implementation 10 could be deployed, managed, ser-
viced, etc., by a service provider who offers to implement,
deploy, and/or perform the functions of the present invention
for others.

Computer system/server 12 is intended to represent any
type of computer system that may be implemented in
deploying/realizing the teachings recited herein. Computer
system/server 12 may be described in the general context of
computer system executable instructions, such as program
modules, being executed by a computer system. Generally,
program modules may include routines, programs, objects,
components, logic, data structures, and so on, that perform
particular tasks or implement particular abstract data types.
In this particular example, computer system/server 12 rep-
resents an illustrative system for resuming a context for a
group of electronic devices based on a prior activity of the
group members. It should be understood that any other
computers implemented under the present invention may
have different components/software, but can perform similar
functions.

Computer system/server 12 in computerized implemen-
tation 10 is shown in the form of a general-purpose com-
puting device. The components of computer system/server
12 may include, but are not limited to, one or more proces-
sors or processing units 16, a system memory 28, and a bus
18 that couples various system components including sys-
tem memory 28 to processor 16.

Bus 18 represents one or more of any of several types of
bus structures, including a memory bus or memory control-
ler, a peripheral bus, an accelerated graphics port, and a
processor or local bus using any of a variety of bus archi-
tectures. By way of example, and not limitation, such
architectures include Industry Standard Architecture (ISA)
bus, Micro Channel Architecture (MCA) bus, Enhanced ISA
(EISA) bus, Video Electronics Standards Association
(VESA) local bus, and Peripheral Component Interconnects
(PCI) bus.

Processing unit 16 refers, generally, to any apparatus that
performs logic operations, computational tasks, control
functions, etc. A processor may include one or more sub-
systems, components, and/or other processors. A processor
will typically include various logic components that operate
using a clock signal to latch data, advance logic states,
synchronize computations and logic operations, and/or pro-
vide other timing functions. During operation, processing
unit 16 collects and routes signals representing inputs and
outputs between external devices 14 and input devices (not
shown). The signals can be transmitted over a LAN and/or
a WAN (e.g., T1, T3, 56 kb, X.25), broadband connections
(ISDN, Frame Relay, ATM), wireless links (802.11, Blu-
etooth, etc.), and so on. In some embodiments, the signals
may be encrypted using, for example, trusted key-pair
encryption. Different systems may transmit information
using different communication pathways, such as Ethernet
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or wireless networks, direct serial or parallel connections,
USB, Firewire®, Bluetooth®, or other proprietary inter-
faces. (Firewire is a registered trademark of Apple Com-
puter, Inc. Bluetooth is a registered trademark of Bluetooth
Special Interest Group (SIG)).

In general, processing unit 16 executes computer program
code, such as program code for resuming a context for a
group of electronic devices based on a prior activity of the
group members, which is stored in memory 28, storage
system 34, and/or program/utility 40. While executing com-
puter program code, processing unit 16 can read and/or write
data to/from memory 28, storage system 34, and program/
utility 40.

Computer system/server 12 typically includes a variety of
computer system readable media. Such media may be any
available media that is accessible by computer system/server
12, and it includes both volatile and non-volatile media,
removable and non-removable media.

System memory 28 can include computer system readable
media in the form of volatile memory, such as random
access memory (RAM) 30 and/or cache memory 32. Com-
puter systeny/server 12 may further include other removable/
non-removable, volatile/non-volatile computer system stor-
age media, (e.g., VCRs, DVRs, RAID arrays, USB hard
drives, optical disk recorders, flash storage devices, and/or
any other data processing and storage elements for storing
and/or processing data). By way of example only, storage
system 34 can be provided for reading from and writing to
a non-removable, non-volatile magnetic media (not shown
and typically called a “hard drive”). Although not shown, a
magnetic disk drive for reading from and writing to a
removable, non-volatile magnetic disk (e.g., a “floppy
disk™), and an optical disk drive for reading from or writing
to a removable, non-volatile optical disk such as a CD-
ROM, DVD-ROM, or other optical media can be provided.
In such instances, each can be connected to bus 18 by one
or more data media interfaces. As will be further depicted
and described below, memory 28 may include at least one
program product having a set (e.g., at least one) of program
modules that are configured to carry out the functions of
embodiments of the invention.

Program code embodied on a computer readable medium
may be transmitted using any appropriate medium includ-
ing, but not limited to, wireless, wireline, optical fiber cable,
radio-frequency (RF), etc., or any suitable combination of
the foregoing.

Program/utility 40, having a set (at least one) of program
modules 42, may be stored in memory 28 by way of
example, and not limitation. Memory 28 may also have an
operating system, one or more application programs, other
program modules, and program data. Each of the operating
system, one or more application programs, other program
modules, and program data or some combination thereof,
may include an implementation of a networking environ-
ment. Program modules 42 generally carry out the functions
and/or methodologies of embodiments of the invention as
described herein.

Computer system/server 12 may also communicate with
one or more external devices 14 such as a keyboard, a
pointing device, a display 24, etc.; one or more devices that
enable a user to interact with computer system/server 12;
and/or any devices (e.g., network card, modem, etc.) that
enable computer system/server 12 to communicate with one
or more other computing devices. Such communication can
occur via [/O interfaces 22. Still yet, computer system/server
12 can communicate with one or more networks such as a
local area network (LLAN), a general wide area network
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(WAN), and/or a public network (e.g., the Internet) via
network adapter 20. As depicted, network adapter 20 com-
municates with the other components of computer system/
server 12 via bus 18. It should be understood that although
not shown, other hardware and/or software components
could be used in conjunction with computer system/server
12. Examples include, but are not limited to: microcode,
device drivers, redundant processing units, external disk
drive arrays, RAID systems, tape drives, and data archival
storage systems, etc.

Referring now to FIG. 2, a block diagram 200 describing
the functionality discussed herein according to an embodi-
ment of the present invention is shown. It is understood that
the teachings recited herein may be practiced within any
type of computing environment (e.g., computer system 12).
To this extent, the teachings recited herein may be practiced
within a stand-alone computer system or within a networked
computing environment (e.g., a client-server environment,
peer-to-peer environment, distributed computing environ-
ment, cloud computing environment, and/or the like). If the
teachings recited herein are practiced within a networked
computing environment, each physical server need not have
a social media content repudiation mechanism 50 (herein-
after “system 50”). Rather, system 50 could be loaded on a
server or server-capable device that communicates (e.g.,
wirelessly) with the physical server to indicate a repudiation
of social media content.

Regardless, as depicted, system 50 can be implemented as
program/utility 40 on computer system 12 of FIG. 1 and can
enable the functions recited herein. It is further understood
that system 50 can be incorporated within or work in
conjunction with any type of system that receives, processes,
and/or executes commands with respect to I'T resources in a
networked computing environment. Such other system(s)
have not been shown in FIG. 2 for brevity purposes. As
shown, group context mechanism 50 includes group deter-
mination component 210, context collection component
220, context recordation component 230, and context
resumption component 240.

In an embodiment, a user may install group context
mechanism 50 on a user electronic device (e.g., user elec-
tronic device 320A in FIG. 3) from one of several digital
distribution platforms for electronic devices. Once the group
context mechanism 50 has been downloaded on a user
electronic device, the user may utilize a service for resuming
a group context. In another embodiment, group context
mechanism 50 may not reside locally on the user electronic
device, but may be stored partially or entirely on a remote
server and accessible to the user electronic device.

Example user electronic devices and participant elec-
tronic devices discussed herein include personal computers,
digital assistants, personal digital assistants, mobile phones,
smart phones, digital tablets, laptop computers, and other
processor-based devices. In general, a user electronic device
and/or participant electronic device may be any type of
processor-based platform that is connected to network 250
and that interacts with one or more application programs. A
user electronic device and/or participant electronic device
may operate on any operating system capable of supporting
a browser or browser-enabled application, such as Micro-
soft® Windows® or Linux. A user electronic device and/or
participant electronic device can include, for example, a
personal computer executing a browser application program
such as Internet Explorer™ from Microsoft Corporation,
Netscape Navigator™ from Netscape Communications Cor-
poration, and/or Safari™ from Apple Computer, Inc.
Through the user electronic device and/or participant elec-
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tronic device, a person can communicate over network 250
with other systems and devices coupled to network 250.

As shown, group context mechanism 50 may be commu-
nicatively coupled with a context server 260 via a network
250. The network 250 may be any type of network or any
combination of networks. Specifically, the network 250 may
include wired components, wireless components, or both
wired and wireless components. In an embodiment, context
server 260 generally operates to obtain/maintain context and
device information for one or more groups of participating
individuals in context database 270. Data stored in context
database 270 will be discussed in detail below.

In an embodiment, a user registration process may be used
to help facilitate the group context resumption service. In an
analogous example, if a phone is purchased or leased from
a given wireless service provider, then the phone must be
registered with the wireless service provider so it knows
who the subscriber is for billing purposes and so it can
capture the subscriber’s preferences for such things as long
distance service provider and the type of rate schedule which
should be applied to the subscriber. Similarly, each indi-
vidual wishing to utilize the group context resumption
service may be required to register each of the individual’s
respective electronic devices (e.g., smart phone, laptop,
tablet, etc.), including a device identifier, phone number,
login identifier, fingerprint login, and/or other information
which can be used to associate a particular individual with
each of any number of electronic devices in order to help
facilitate the group context resumption service when the
individual switches among different electronic devices
between group collaboration sessions.

FIG. 3 shows a first collaboration session between group
members. The functions/acts of each component of FIG. 2
will be described in detail below with reference to FIG. 3. As
shown in FIG. 3, Abe 310A using laptop 320A leads a
meeting with three co-workers: Betty 310B using laptop
320B, Chris 310C using laptop 320C, and Doug 310D using
laptop 320D. Abe 310A is keeping meeting minutes using a
word processing application, while Beth 310B and Chris
310C are each taking meeting notes using the same word
processing application. Doug 310D is updating an issue log
using a spreadsheet application.

Context collection component 220 of system 50, as
executed by computer system/server 12, is configured to
collect a current context related to applications executing on
a user electronic device of a user (e.g., group leader, meeting
facilitator, etc.) and device information related to the user
electronic device. As used herein, the term “context” may
include any application and state information necessary to
restore an application (or multiple applications) a user has
active to a previous state, such as the state when the user
using the application ends a collaboration session (e.g., a
meeting, event, etc.) with others. Application information
for a particular application may include, but is not limited to,
any windows, panels, and/or panes of the application, a
position of a toolbar of the application, any data related to
the application such as a data file (e.g., data file path or URL,
particular section or tab of the data file, etc.) or communi-
cation with which the user is working, application history
(e.g., chat history for an instant messaging application),
configuration information of the application, or the like.
Context collection component 220 may further be config-
ured to collect device-specific information for the user
electronic device such as device model, operating system,
device identifier, phone number, login identifier, fingerprint
login, and the like.
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Referring back to FIG. 3, a current context is collected for
user electronic device (laptop) 320A. To that end, applica-
tion data related to the word processing application in which
Abe 310A is taking meeting minutes is collected so that Abe
310A will be able to resume his current context at the
beginning of the next collaboration session. The application
data may include the file name and file path related to that
meeting minutes document that Abe 310A is actively updat-
ing. Application data related to any additional applications
that Abe 310A has open at the end of the collaboration
session will also be collected to complete the current context
of user electronic device 320A. Device-specific information
related to user electronic device 320A may also be collected.
The current context and any device-specific information are
stored in context database 270.

Group determination component 210 of system 50, as
executed by computer system/server 12, is configured to
associate one or more participant electronic devices with a
user electronic device. To that end, group determination
component 210 discovers one or more participant electronic
devices of individuals who are collaborating (e.g., during a
meeting) with a user having a user electronic device. The
user electronic device may be associated with a participant
electronic device based on a connection option, such as the
two devices are in the same location or are virtually con-
nected. In an embodiment, group determination component
210 may automatically detect surrounding participant elec-
tronic devices in a same location using a short-range com-
munication scheme such as Wi-Fi, Bluetooth, Near Field
Communication (NFC), or the like. In another embodiment,
if people are virtually connected, it can be detected either by
reviewing a calendar entry and a conference phone number
to determine which participant electronic devices are
engaged in the collaboration session.

In an embodiment, a user may confirm the participant
electronic devices that are participating in a collaboration
session. For example, group determination component 210
may be configured to provide a user interface on a display
(e.g., monitor, screen, etc.) of the user’s electronic device
which permits the user to select the other members of a
group based on a listing of detected participant electronic
devices. Participant electronic devices may be selected from
the provided listing in the user interface via a user input
device (e.g., a mouse, keyboard, touch pad, touch screen,
remote control, voice controller, etc.). Referring back to
FIG. 3, group determination component 210 identifies
nearby laptops 320B, 320C, and 320D (i.e., participant
electronic devices) of the other members in the meeting
using a short-range communication scheme.

Context collection component 220 of system 50, as
executed by computer system/server 12, is further config-
ured to collect context and device information (as described
above) from each of the identified participant electronic
devices associated with the user’s electronic device. Context
and device information for each participant electronic device
is collected and recorded so that the individuals may easily
and quickly resume execution from the context should the
group members meet together at a later time. In an embodi-
ment, each participant electronic device may allow context
collection component 220 (e.g., grant permission) to pull
context and device information directly from each respective
participant electronic device. In another embodiment, each
participant electronic device may push (e.g., via a previously
installed software agent program installed or accessible by
the device), at the request of context collection component
220, its respective context and device information to context
collection component 220.
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In an embodiment, context collection component 220 may
collect context and device information based on one or more
predefined “triggers”. For example, the context and device
information may automatically be collected and recorded
when a user performs a function which will power off the
user’s electronic device or put the electronic device in
“sleep” mode. In this case, it can be assumed the group
collaboration session is concluding and the context and
device information for the user electronic device and par-
ticipant electronic devices can be collected and recorded so
the context may be resumed at a later time. Alternatively or
in addition, the automatic collection and recordation may be
performed based on an existing calendar entry. For example,
an entry in a user’s calendar may show a business meeting
from 9 a.m. until 10 a.m. At 10 a.m., the context and device
information may be automatically collected and recorded
because it can be assumed the business meeting is conclud-
ing. In another embodiment, a user may perform a manual
function on the electronic user device (e.g., selecting an
option in a previously installed application) to trigger the
collection and recording of all context and device informa-
tion.

Referring back to FIG. 3, context collection component
220 further collects a current context for each of laptops
320B, 320C, and 320D as the meeting between Abe 310A,
Betty 310B, Chris 310C, and Doug 310D ends. Application
data (e.g., file name, file path, etc.) related to the word
processing application in which Beth 310B is taking meeting
notes is collected. The same is true for Chris 310C who is
also taking meeting notes using the word processing appli-
cation. Application data related to the spreadsheet applica-
tion used by Doug 310D to update an issue log is also
collected. Application data such as a file name, file path, an
active sheet tab, and the like, may be collected so that Doug
310D may resume the application at the same point where he
left off at a later collaboration session. Application data
related to any additional applications open on laptops 3208,
320C, and 320D at the end of the collaboration session will
also be collected to complete the current context for each of
the respective devices. Device-specific information related
to laptops 320B, 320C, and 320D may also be collected.

Context recordation component 230 of system 50, as
executed by computer system/server 12, is configured to
record the collected context and device information related
to the user electronic device and associated participant
electronic devices based on a trigger (i.e., either automati-
cally or manually) as described above. In an embodiment,
context recordation component 230 may transmit context
and device information to context server 260 to be stored in
context database 270. Context database 270 may include a
relational database, which can be implemented in a combi-
nation of hardware (i.e., physical data storage hardware) and
software (i.e., relational database software). Although con-
text database 270 is shown as separate from context server
260, context database 270 may be integral to or separate
from context server 260.

In an embodiment, context recordation component 230 is
configured to transmit a context as metadata, along with
device information, for a user’s electronic device to context
server 260 to be stored in context database 270. For
example, a user may be in the middle of replying to a
manager’s last message using a messaging application (e.g.,
ACME Messenger) when the user is interrupted. Metadata is
data about data. In the case of a messaging application,
metadata may include, but is not limited to, application
name, recipient, message, time stamp, and message type, as
shown below.
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<application>ACME  Messenger</application><to>Joe
Boss</to><message>Hello Mr. Boss, thank you for your
note. I will be following up with</message><timestamp>11:
45 am</timestamp><action>Reply</action>

Referring again to FIG. 3, the current context and any
device-specific information for each of laptops 320B, 320C,
and 320D are stored as metadata in context database 270.
The stored metadata may be retrieved at the beginning of a
later collaboration session to facilitate resuming a respective
context on a device related to each participant in the col-
laboration group.

Context recordation component 230 may further be con-
figured to transmit the context and device information for
each associated participant electronic device collaborating
with the user electronic device to context server 260 to be
stored in context database 270. In an embodiment, the
transmission may occur following the collection of the
context and device information, as described above (e.g., at
the end of a meeting, etc.). Storage of the context and device
information for all collaborating participant electronic
devices allows the participants to easily and quickly resume
their interactions at a later time. Referring back to FIG. 3,
context recordation component 230 transmits context and
device information as metadata for each of the laptops 320B,
320C, and 320D to be stored in context database 270.

In an embodiment, agreement among all participants may
be required prior to storing the metadata in context database
270. To that end, context recordation component 230 may be
configured to receive an affirmation from each participant
electronic device. For example, each participant in the group
may be required to affirm agreement by selecting (e.g.,
clicking, touching, etc.) an “OK to save” option on a pop-up
box displayed on the respective device. In another embodi-
ment, another means for affirming agreement may be used.
If each participant agrees, context recordation component
230 saves the metadata in context database 270.

Context resumption component 240 of system 50, as
executed by computer system/server 12, is configured to
resume a context on one or more participant electronic
devices of individuals collaborating (e.g., during a meeting)
with a user electronic device when beginning a second
collaboration session. For example, context resumption
component 240 may determine whether there is any context
to be resumed when a user electronic device is resumed such
as when a user powers on the user electronic device, brings
the user electronic device out of a “sleep” mode, or the like.
At that time, group determination component 210 deter-
mines any current surrounding users using any of the
methods described above (e.g., Wi-Fi, Bluetooth, etc.). Elec-
tronic devices for the user and surrounding individuals (i.e.,
current interacting group) are compared against each context
stored in context database 270 to determine if a prior context
has been stored for this assemblage of individuals. If a prior
context is found, the context on the user electronic device
and associated participant electronic devices may be
resumed.

In an embodiment, group determination component 210
may be configured to determine whether a group member is
using a different electronic device than the device used when
the context was originally stored. For example, Betty 310B
used laptop 320B when the group originally met. At a
second meeting, Betty 310B member has brought along a
tablet rather than her laptop 320B. In an embodiment, group
determination component 210 may determine that Betty
310B is also at the second meeting and has just switched
devices because Betty 310B previously registered both
devices under her name. In another embodiment, a different
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technique may be used to determine a group member has
only switched devices. For example, a login identifier of the
second device may be compared against a login identifier of
the first device to determine the devices are associated with
a single user. In yet another example, a fingerprint or voice
sample associated with the first device may be compared
against the same for the second device to determine a single
user is associated with each device. If it is determined that
the collaboration session includes different individuals from
any stored context, a new context may be created.

Context resumption component 240 may is configured to
retrieve the metadata from context database 270 in order to
facilitate the resumption of context on the group’s devices.
For example, context resumption component 240 retrieves
application data, stored as metadata, related to laptop 320A
used by Abe 310A who was keeping meeting minutes using
a word processing application during the previous session.
The application data may include, among other things, the
file name, file path, and the Abe’s last location being viewed
within the file. Using this data, the meeting minutes file is
opened in the word processing application at the point where
Abe 310A left off. Assume that the only other application
that Abe 310A had open was a web browser. The uniform
resource locator (URL) of the website that Abe 310A had
navigated to is also saved in the context. When Abe 310A
begins the later meeting with the same group, this applica-
tion is also opened using the same web address. In an
embodiment, any other applications not open during the
prior collaboration session are closed. In this way, the
context for Abe 310A is exactly as it was at the end of the
prior session.

Context resumption component 240 may further be con-
figured to compare a context of a previous device with the
available features of the current device if a group member
switches devices between collaboration sessions. If an
equivalent application can be found, context resumption
component 240 may be configured to determine a proper
view or configuration using application metadata stored in
context database 270 to load in the second device. Context
resumption component 240 allows application contexts to
migrate from device to device, thus providing a smooth
context migration without execution interruption. The group
member will be able to quickly resume execution from the
context on the second device at the exact same state where
he/she left off on the first device. In this manner, the group
member does not lose session continuity when moving
between devices. For example, Betty 310B was using a word
processing application to take meeting notes in the previous
session. Context resumption component 240 determines that
a word processing application is installed on Betty’s tablet.
Therefore, context resumption component 240 is able to,
after retrieving the file name and file path stored as metadata,
launch the word processing application and open the meet-
ing notes file on the tablet for further viewing/editing.

In an embodiment, context resumption component 240
may further be configured to prompt a user prior to resuming
a context. The user may choose to resume the context, not
resume the context but allow the context to remain stored in
context database 270, or request to reset the context infor-
mation (i.e., remove the stored context from context data-
base 270) associated with a given device or all devices. In
another embodiment, a context may be automatically reset
after a predefined number of days or after if a user chooses
to not resume a context a predefined number of times when
meeting with the same persons. For example, if Abe 310A
declines to resume a context three times when meeting with
Betty 310B, Chris 310C, and Doug 310D on three later
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occasions, it can may be assumed the context is no longer
relevant and may be removed from context database 270.

Referring now to FIG. 4, in conjunction with FIG. 2, an
implementation of a process flowchart for resuming a con-
text for a group of electronic devices based on a prior
activity of the group members is shown. At step 402, context
collection component 220 collects, at a conclusion of a first
collaboration session, a current context of a user electronic
device. At step 404, group determination component 210
may determine one or more participant electronic devices
are associated with the user electronic device, either by
being in a same location or virtually connected (e.g.,
Skype™, etc.). At step 406, context collection component
220 collects a current context of each of the one or more
participant electronic devices. At step 408, context recorda-
tion component 230 stores the context of the user electronic
device and each of the participant electronic devices in
context database 270. At step 410, context resumption
component 240 determines, at a beginning of a second
collaboration session, the one or more participant electronic
devices when the user electronic device is resumed (e.g., a
user electronic device is powered on or brought out of
“sleep” mode). At step 412, context resumption component
240 resumes the current context on each of the user elec-
tronic device and the one or more participant electronic
devices. Any applications on the different devices not
included in the respective context may be closed.

Process flowchart of FIG. 4 illustrates the architecture,
functionality, and operation of possible implementations of
systems, methods, and computer program products accord-
ing to various embodiments of the present invention. In this
regard, each block in the flowchart may represent a module,
segment, or portion of code, which comprises one or more
executable instructions for implementing the specified logi-
cal function(s). It should also be noted that, in some alter-
native implementations, the functions noted in the blocks
might occur out of the order depicted in the Figures. For
example, two blocks shown in succession may, in fact, be
executed substantially concurrently. It will also be noted that
each block of flowchart illustration can be implemented by
special purpose hardware-based systems that perform the
specified functions or acts, or combinations of special pur-
pose hardware and computer instructions.

Some of the functional components described in this
specification have been labeled as systems or units in order
to more particularly emphasize their implementation inde-
pendence. For example, a system or unit may be imple-
mented as a hardware circuit comprising custom VLSI
circuits or gate arrays, off-the-shelf semiconductors such as
logic chips, transistors, or other discrete components. A
system or unit may also be implemented in programmable
hardware devices such as field programmable gate arrays,
programmable array logic, programmable logic devices, or
the like. A system or unit may also be implemented in
software for execution by various types of processors. A
system or unit or component of executable code may, for
instance, comprise one or more physical or logical blocks of
computer instructions, which may, for instance, be organized
as an object, procedure, or function. Nevertheless, the
executables of an identified system or unit need not be
physically located together, but may comprise disparate
instructions stored in different locations which, when joined
logically together, comprise the system or unit and achieve
the stated purpose for the system or unit.

Further, a system or unit of executable code could be a
single instruction, or many instructions, and may even be
distributed over several different code segments, among
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different programs, and across several memory devices.
Similarly, operational data may be identified and illustrated
herein within modules, and may be embodied in any suitable
form and organized within any suitable type of data struc-
ture. The operational data may be collected as a single data
set, or may be distributed over different locations including
over different storage devices and disparate memory
devices.

Furthermore, systems/units may also be implemented as a
combination of software and one or more hardware devices.
For instance, program/utility 40 may be embodied in the
combination of a software executable code stored on a
memory medium (e.g., memory storage device). In a further
example, a system or unit may be the combination of a
processor that operates on a set of operational data.

As noted above, some of the embodiments may be
embodied in hardware. The hardware may be referenced as
a hardware element. In general, a hardware element may
refer to any hardware structures arranged to perform certain
operations. In one embodiment, for example, the hardware
elements may include any analog or digital electrical or
electronic elements fabricated on a substrate. The fabrica-
tion may be performed using silicon-based integrated circuit
(IC) techniques, such as complementary metal oxide semi-
conductor (CMOS), bipolar, and bipolar CMOS (BiCMOS)
techniques, for example. Examples of hardware elements
may include processors, microprocessors, circuits, circuit
elements (e.g., transistors, resistors, capacitors, inductors,
and so forth), integrated circuits, application specific inte-
grated circuits (ASIC), programmable logic devices (PLD),
digital signal processors (DSP), field programmable gate
array (FPGA), logic gates, registers, semiconductor devices,
chips, microchips, chip sets, and so forth. However, the
embodiments are not limited in this context.

Any of the components provided herein can be deployed,
managed, serviced, etc., by a service provider that offers to
deploy or integrate computing infrastructure with respect to
a process for resuming a context for a group of electronic
devices based on a prior activity of the group members.
Thus, embodiments herein disclose a process for supporting
computer infrastructure, comprising integrating, hosting,
maintaining, and deploying computer-readable code into a
computing system (e.g., computer system/server 12),
wherein the code in combination with the computing system
is capable of performing the functions described herein.

In another embodiment, the invention provides a method
that performs the process steps of the invention on a sub-
scription, advertising, and/or fee basis. That is, a service
provider, such as a Solution Integrator, can offer to create,
maintain, support, etc., a process for resuming a context for
a group of electronic devices based on a prior activity of the
group members. In this case, the service provider can create,
maintain, support, etc., a computer infrastructure that per-
forms the process steps of the invention for one or more
consumers. In return, the service provider can receive pay-
ment from the consumer(s) under a subscription and/or fee
agreement, and/or the service provider can receive payment
from the sale of advertising content to one or more third
parties.

Also noted above, some embodiments may be embodied
in software. The software may be referenced as a software
element. In general, a software element may refer to any
software structures arranged to perform certain operations.
In one embodiment, for example, the software elements may
include program instructions and/or data adapted for execu-
tion by a hardware element, such as a processor. Program
instructions may include an organized list of commands
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comprising words, values, or symbols arranged in a prede-
termined syntax that, when executed, may cause a processor
to perform a corresponding set of operations.

The present invention may also be a computer program
product. The computer program product may include a
computer readable storage medium (or media) having com-
puter readable program instructions thereon for causing a
processor to carry out aspects of the present invention.

The computer readable storage medium can be a tangible
device that can retain and store instructions for use by an
instruction execution device. The computer readable storage
medium may be, for example, but is not limited to, an
electronic storage device, a magnetic storage device, an
optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination
of the foregoing. A non-exhaustive list of more specific
examples of the computer readable storage medium includes
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-
ROM), a digital versatile disk (DVD), a memory stick, a
floppy disk, a mechanically encoded device such as punch-
cards or raised structures in a groove having instructions
recorded thereon, and any suitable combination of the fore-
going. A computer readable storage medium, as used herein,
is not to be construed as being transitory signals per se, such
as radio waves or other freely propagating electromagnetic
waves, electromagnetic waves propagating through a wave-
guide or other transmission media (e.g., light pulses passing
through a fiber-optic cable), or electrical signals transmitted
through a wire.

Computer readable program instructions described herein
can be downloaded to respective computing/processing
devices from a computer readable storage medium or to an
external computer or external storage device via a network
(for example, the Internet, a local area network, a wide area
network and/or a wireless network). The network may
comprise copper transmission cables, optical transmission
fibers, wireless transmission, routers, firewalls, switches,
gateway computers and/or edge servers. A network adapter
card or network interface in each computing/processing
device receives computer readable program instructions
from the network and routes the computer readable program
instructions for storage in a computer readable storage
medium within the respective computing/processing device.

Computer readable program instructions for carrying out
operations of the present invention may be assembler
instructions, instruction-set-architecture (ISA) instructions,
machine instructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, or
either source code or object code written in any combination
of one or more programming languages, including an object
oriented programming language such as Smalltalk, C++ or
the like, and conventional procedural programming lan-
guages, such as the “C” programming language or similar
programming languages. The computer readable program
instructions may execute entirely on the user’s computer,
partly on the user’s computer, as a stand-alone software
package, partly on the user’s computer and partly on a
remote computer or entirely on the remote computer or
server. In the latter scenario, the remote computer may be
connected to the user’s computer through any type of
network, including a local area network (LAN) or a wide
area network (WAN), or the connection may be made to an
external computer (for example, through the Internet using
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an Internet Service Provider). In some embodiments, elec-
tronic circuitry including, for example, programmable logic
circuitry, field-programmable gate arrays (FPGA), or pro-
grammable logic arrays (PLA) may execute the computer
readable program instructions by utilizing state information
of'the computer readable program instructions to personalize
the electronic circuitry, in order to perform aspects of the
present invention.

Aspects of the present invention are described herein with
reference to flowchart illustrations and/or block diagrams of
methods, apparatus (systems), and computer program prod-
ucts according to embodiments of the invention. It will be
understood that each block of the flowchart illustrations
and/or block diagrams, and combinations of blocks in the
flowchart illustrations and/or block diagrams, can be imple-
mented by computer readable program instructions.

These computer readable program instructions may be
provided to a processor of a general purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
create means for implementing the functions/acts specified
in the flowchart and/or block diagram block or blocks. These
computer readable program instructions may also be stored
in a computer readable storage medium that can direct a
computer, a programmable data processing apparatus, and/
or other devices to function in a particular manner, such that
the computer readable storage medium having instructions
stored therein comprises an document of manufacture
including instructions which implement aspects of the func-
tion/act specified in the flowchart and/or block diagram
block or blocks.

The computer readable program instructions may also be
loaded onto a computer, other programmable data process-
ing apparatus, or other device to cause a series of operational
steps to be performed on the computer, other programmable
apparatus, or other device to produce a computer imple-
mented process, such that the instructions which execute on
the computer, other programmable apparatus, or other
device implement the functions/acts specified in the flow-
chart and/or block diagram block or blocks.

It is apparent that there has been provided herein
approaches for resuming a context for a group of electronic
devices based on a prior activity of the group members.
While the invention has been particularly shown and
described in conjunction with exemplary embodiments, it
will be appreciated that variations and modifications will
occur to those skilled in the art. Therefore, it is to be
understood that the appended claims are intended to cover
all such modifications and changes that fall within the true
spirit of the invention.

What is claimed is:

1. A computer program product for resuming a group
context, and program instructions stored on the computer
readable storage device, to:

collect, at a conclusion of a first collaboration session, a

current context of a user electronic device;

identify a participant electronic device that is associated

with the user electronic device;

collect a current context of the participant electronic

device;
store, as metadata, the current context of the user elec-
tronic device and the participant electronic device;

identify, at a beginning of a second collaboration session,
the participant electronic device when the user elec-
tronic device is resumed; and
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resume, based on the metadata, the current context of the
user electronic device and the participant electronic
device, wherein the step to resume includes closing any
applications on the user electronic device that are not
associated with the current context of the user elec-
tronic device and closing any applications on the par-
ticipant electronic device that are not associated with
the current context of the participant electronic device.

2. The computer program product of claim 1, wherein the
participant electronic device is associated with the user
electronic device based on a connection option, wherein the
connection option is selected from the group consisting of
the user electronic device and the participant electronic
device are in a same location or the user electronic device
and the participant electronic device are virtually connected.

3. The computer program product of claim 1, further
comprising program instructions to store the metadata in a
context database.

4. The computer program product of claim 2, further
comprising program instructions to determine the user elec-
tronic device and the participant electronic device are in the
same location using a short-range communication scheme
when the connection option is the user electronic device and
the participant electronic device are in the same location.

5. The computer program product of claim 2, further
comprising program instructions to determine the user elec-
tronic device and the participant electronic device are vir-
tually connected based on a calendar entry and a conference
phone number when the connection option is the user
electronic device and the participant electronic device are
virtually connected.

6. The computer program product of claim 1, wherein a
context includes application information needed to restore
one or more active applications to a previous state.

7. The computer program product of claim 1, wherein a
user electronic device is resumed when the user electronic
device is at least one of powered on or brought out of a sleep
mode.

8. A computer system for resuming a group context, the
computer system comprising:

a memory medium comprising program instructions;

a bus coupled to the memory medium; and

a processor for executing the program instructions, the

instructions causing the system to:

collect, at a conclusion of a first collaboration session,
a current context of a user electronic device;

identify a participant electronic device that is associ-
ated with the user electronic device;
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collect a current context of the participant electronic
device;

store, as metadata, the current context of the user
electronic device and the participant electronic
device;

identify, at a beginning of a second collaboration ses-
sion, the participant electronic device when the user
electronic device is resumed; and

resume, based on the metadata, the current context of
the user electronic device and the participant elec-
tronic device, wherein the step to resume includes
closing any applications on the user electronic device
that are not associated with the current context of the
user electronic device and closing any applications
on the participant electronic device that are not
associated with the current context of the participant
electronic device.

9. The computer system of claim 8, wherein the partici-
pant electronic device is associated with the user electronic
device based on a connection option, wherein the connection
option is selected from the group consisting of the user
electronic device and the participant electronic device are in
a same location or the user electronic device and the
participant electronic device are virtually connected.

10. The computer system of claim 8, further comprising
program instructions to store the metadata in a context
database.

11. The computer system of claim 9, further comprising
program instructions to determine the user electronic device
and the participant electronic device are in the same location
using a short-range communication scheme when the con-
nection option is the user electronic device and the partici-
pant electronic device are in the same location.

12. The computer system of claim 9, further comprising
program instructions to determine the user electronic device
and the participant electronic device are virtually connected
based on a calendar entry and a conference phone number
when the connection option is the user electronic device and
the participant electronic device are virtually connected.

13. The computer system of claim 8, wherein a context
includes application information needed to restore one or
more active applications to a previous state.

14. The computer program product of claim 8, wherein a
user electronic device is resumed when the user electronic
device is at least one of powered on or brought out of a sleep
mode.



